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SUMMARY
1. The vegetable soybean is a new crop for the Iowa farm 
garden and the Iowa canner. It has been found distinctly su­
perior to the field soybean as a whole-bean food for human con­
sumption. Used as a green vegetable, when harvested in the 
green-bean stage, or baked as mature dry beans, the high nutri­
tive value of the soybean makes it especially valuable in the 
human diet.
2. Eighty-nine vegetable varieties and four field varieties 
of soybeans were tested for desirability as a human food. The 
varieties were judged on the basis of agronomic performance 
and desirability as a human food when in the green-bean stage.
3. Three vegetable varieties of different maturities were se­
lected as most desirable under Iowa conditions: Sac, a very 
early variety; Kanro, a mid-season variety; and Jogun, a late 
variety. When planted at the same time these three varieties 
provide a succession of green vegetable beans throughout the 
late summer.
4. All vegetable varieties tested had a tendency to shatter 
more severely when mature than the field varieties now in com­
mercial production. This characteristic necessitates the har­
vesting of vegetable soybeans immediately upon maturity.
5. Seed yield of Kanro and Jogun was approximately 80 per­
cent that of commercially-grown field varieties. Sac, because of 
its earliness, yielded much less under Iowa conditions.
6. Seed size of vegetable varieties was generally consider­
ably greater than that of field varieties now grown in Iowa.
7. Palatability of the best vegetable varieties in the green- 
bean stage was distinctly superior to that of the field varieties 
tested. Vegetable varieties excelled especially in flavor and 
texture. Kanro, Jogun and Sac ranked high among vegetable 
varieties in this respect.
8. The proper green vegetable stage was found to extend 
from the time the pods were approximately two-thirds filled 
until they attained maximum size, but before they began to turn 
yellow.
9. Parboiling of the pods for 5 minutes greatly facilitated
shelling of the green beans. |
10. Canned green vegetable soybeans proved to be a palata­
ble and desirable food. The addition of sugar in canning im­
proved their palatability.
11. Reports on cooperative tests with home gardeners indi­
cated that vegetable soybeans were higher in yield than either 
snap or lima beans. The cooperators indicated that this new 
crop will probably find a place in the Iowa farm garden.
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Vegetable Soybeans1
by  Mar tin  G. W e is s ,' Carroll P. W il sie , B elle L owe 
and  P. M abel N elson2
The vegetable soybean is a new crop in American agriculture. 
Most of the types of soybeans introduced into the United States 
from the Orient until recently, were of value primarily for the 
feeding of livestock and the production of oil. About 10 years 
ago, while on a plant exploration trip in eastern Asia, W. J. 
Morse, of the United States Department of Agriculture, made 
an extensive collection of soybean varietes. Among these were 
a considerable number of the vegetable type, grown for many 
years as a vegetable crop in Japan and Chosen, but new to the 
American farmer. During the past few years these varieties 
have been subjected to experimental trials and to limited com­
mercial production. As a result of such trials, the vegetable 
soybean has been found distinctly superior to the field soybean 
for human consumption. The high nutritive value of soybeans 
makes them especially beneficial in the human diet.
Many of these vegetable soybean varieties have been tested 
at the Iowa Agricultural Experiment Station. By means of 
field experiments, varieties desirable from a production stand­
point were selected. In the Experimental Cookery Laboratory 
of the Foods and Nutrition Subsection these varieties were rated 
as to their desirability as a food when used in the green-bean 
stage.
1 Project 481 of the Farm Crops and the Foods and Nutrition Subsections 
of the Iowa Agricultural Experiment Station, in cooperation with the United 
States Regional Soybean Industrial Products Laboratory, United States De­
partment of Agriculture.
2 Assistant Geneticist, Division of Forage Crops and Diseases, Bureau of 
Plant Industry, United States Department of Agriculture; Research Associate 
Professor, Farm Crops Subsection; Research Professor, Foods and Nutrition 
Subsection; Research Professor and Head, Foods and Nutrition Subsection, 
Iowa Agricultural Experiment Station, respectively.
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VARIETY EXPERIMENTS
A total of 93 varieties of. soybeans were tested for desirability 
as a human food during the 4-year period of these experiments. 
With the exception of four commercial field varieties, which 
were included for comparative purposes, all were of the vege­
table type.
All varieties were not tested in each of the 4 years. As facili­
ties permitted the testing of only approximately 40 varieties 
per year, the poorest were dropped from year to year and re­
placed with additional varieties obtained from the United States 
Department of Agriculture and other experiment stations.3
Three vegetable varieties were selected as most desirable for 
use in Iowa. The variety Kanro, which was released by the 
Iowa Agricultural Experiment Association in 1936, has consist­
ently been an outstanding variety in the experimental trials. A 
later variety, Jogun, was found to have nearly as good qualities 
and succeeded Kanro in the green bean stage. An extremely 
early variety, FPI 80462, which very recently was given the 
name Sac, was found to have excellent palatability and was 
considered a good variety to precede Kanro in furnishing green 
soybeans for the table.
MATURITY
One criterion used in the study of earliness of the soybean 
varieties was the date at which seed matured. At Ames, the 
varieties of the vegetable type studied in this experiment varied 
in date of maturity from Sept. 7 to Oct. 12, when planted on 
May 10 and 15. In comparison, the commercial field varieties, 
Mukden, Illini, Manchu and Dunfield, varied in date of matur­
ity from Sept. 24 to Sept. 27, (See appendix). Varieties which 
matured after Sept. 30 were considered rather late for seed pro­
duction in Iowa because of the danger of frost damage, while 
varieties maturing before Sept. 15, were found invariably to be 
low in yielding ability.
When the vegetable soybean is used as a green vegetable crop 
in the home garden, it may be advisable to grow several varie-
3 Agronomic characters of the varieties were obtained on single plot plant­
ings in 1935 and 1936, and on replicated triads in 1937 and 1938. The sum­
mary of the characteristics studied appiears in the appendix. Such charac­
teristics as yield, on which the effect of soil heterogeneity is pronounced, are 
omitted for varieties not included in the replicated trials of 1937 and 1938.
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ties which mature at different times. This will make it possible 
to have this crop as a fresh vegetable over a, relatively long 
period throughout the late summer. In view of this possibility 
a number of early-maturing varieties, relatively low in yield but 
desirable in other characteristics, were continued in the tests.
The comparative earliness of the vegetable varieties selected 
as most suitable for Iowa conditions, when planted on May 12, 
is shown by the following data. Mukden, a field variety, is in­
cluded for comparison.
Date of picking Period of green Date seed 
Variety optimum stage vegetable stage matured
Sac Aug. 21
Kanro Aug. 25
Jogun Sept. 6
Mukden Sept. 3
Aug. 15 to Aug. 26 
Aug. 23 to Sept. 6 
Sept. 4 to Sept. 17 
Aug. 28 to Sept. 9
Sept. 7 
Sept. 19 
Oct. 7 
Sept. 25
The data show that the green vegetable stage of the three 
varieties overlaps. Maturity dates, however, were more dis­
tinctly separated. Sac was completely mature when Kanro had
Fig. 1. Two of the recommended vegetable 
soybean varieties for Iowa, Sac (left) and 
Kanro, shown as they appeared Sept. 10, 1940.
just begun to lose 
its leaves (fig. 1). Jo- 
gun, a late variety, 
did not reach maturi­
ty until Oct. 7, which 
was 18 days later 
than Kanro and 12 
days later than the 
field variety Mukden.
HEIGHT
Vegetable soybean 
varieties were found 
generally not to grow 
as tall as field varie­
ties of approximately 
the same maturity 
(fig. 2). Yield was
5
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Fig. 2. Jogun (left), a late vegetable variety and Mukden, a field 
variety, as they appeared on Sept. 15, 1940.
not accordingly less in the vegetable varieties, because they had 
more pods per unit length of the stem and larger seeds. The 
mean heights of the Iowa-recommended vegetable varieties in 
comparison with the field variety Mukden were as follows:
Variety Height in inches
Sac 13.4
Kanro 22.0
Jogun 23.0
Mukden 36.4
LODGING RESISTANCE
Vegetable soybean varieties vary greatly in their ability to 
withstand lodging. Although the vegetable beans as a whole are 
somewhat shorter than field varieties, lodging is sufficiently 
severe in some varieties to make them unsuitable for use on a 
commercial scale.; All varieties tested were rated for lodging, 
using a scale in. which a score of 0 signifies perfectly erect 
growth, and 5-indicates severe lodging. On that basis, as is 
shown in the appendix, the three varieties selected for use in 
Iowa—Sac, Kanro and Jogun—had lodging scores of 1.9 or
6
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ing (fig. 3).
SHATTERING
All vegetable varieties grown at Ames bad a tendency to 
shatter more severe­
ly than the field va­
rieties in commer­
c i a l  production.
"When they were not 
harvested i m m e ­
diately at maturity 
(pods dry but stems 
still s o m e w h a t  
green), many of the 
pods popped open, 
and th e  b e a n s  
spilled out on the 
ground (fig. 4).
.Losses were a s 
high as 50 percent 
of all beans when 
mature vegetable 
s o y b e a n s  stood 
through s e v e r a l  
days of excellent 
d r y i n g  weather.
This characteristic 
necessitates the har­
vesting of this type 
of soybean imme­
diately upon matur­
ity (fig. 5).
Distinctive differ­
ences in the amount 
•of shattering were 
observed among the 
vegetable soybean 
varieties tested at Fig. 4. Shattering in a field of Bansei
Amps: and in choos- vegetable soybeans when not harvested im- Ames, ana, m onouh mfidiately after maturity. .
Fig. 3. Mature plants of the Kanro variety 
showing stiff stalks and heavy podding.
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mg varieties for release, those with a minimum of shattering 
were selected.
MATURE SEED YIELD
Mature seed yield was determined in replicated tests for thè 
vegetable varieties considered superior in other respects. 
Varieties which were of comparable maturity to the standard 
field varieties yielded approximately 80 percent as much ; early 
varieties such as Sac, as might reasonably be expected, yielded 
much less. No variety with satisfactory palatability yielded 
significantly higher than the Kanro and Jogun varieties.
SEED CHARACTERS
Vegetable soybean varieties, although, varying somewhat in 
seed size, were found to have much larger seed than the field 
varieties commonly grown in Iowa (fig. 6). The three varieties, 
Kanro, Jogun and Sac averaged about 1400 seeds per pound as 
compared with four field varieties, Mukden, Illini, Dunfield and 
Manchu, which ranged from 2200 to 2600 seeds per pound.
Fig. 5. Combining a field of Kanro vegetable soybeans on the Harold 
C. Timm farm near Muscatine, Iowa.
8
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Fig. 6. Green pods, green seeds and mature seeds of one field variety 
and three vegetable varieties of soybeans. (Photographed Sept. 3, 1939.)
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The vegetable varieties studied were also observed as to seed 
quality and mottling of the seed coat color. As shown in the 
appendix, the varieties varied greatly in these characteristics. 
Seed quality of vegetable varieties usually was slightly inferior 
to that of field varieties. This probably is attributable to the 
more frequent occurrence of defective seed coats and shrivelled 
seeds in the larger seeded varieties. Mottling consists usually 
of the extension of the hilum color over part of the seed coat. 
The bilnm is the point of attachment of the bean to the pod. 
For canning purposes vegetable varieties with yellow or green 
seed coats are considered most desirable, and seed of such va­
rieties frequently has a dark-colored hilum. Canners discrimi­
nate against varieties with dark-colored hilums when mottling 
occurs.
PALATABILITY
A comparison of the soybean varieties as to suitability for 
human consumption was made in the laboratory of the Foods 
and Nutrition Subsection. An adequate number of pods for a 
cooking sample was picked from each variety when in the pro­
per green vegetable stage—from the time the pods were ap­
proximately two-thirds filled until they reached their maximum 
fullness, but before they began to turn yellow. When the pods 
were harvested before reaching this stage of maturity the yield 
of beans was low, and the flavor was not always well developed. 
The immature beans also broke up easily, and their appearance 
was not satisfactory. After the pods began to turn yellow the 
beans became less desirable in texture and flavor.
Soybeans were found to be difficult to shell, field varieties 
being worse in this respect than those of the vegetable type. 
In these experiments it was found that approximately 2 hours 
were required to shell 1 ^  pounds of pods of a vege­
table variety. Parboiling (covering with boiling water and 
boiling for 5 minutes) lessened this difficulty, reducing the time 
required to shell the same weight of pods to approximately 20 
minutes. If parboiled for a shorter period than 5 minutes, the 
beans were too difficult to shell, while parboiling a longer 
period resulted in the breaking of. many of the more immature 
beans.
Because of the difficulty of hand shelling, the technique 
which proved most rapid is described. The pod, held between
10
Bulletin P, Vol. 2, No. 39 [1942], Art. 1
http://lib.dr.iastate.edu/bulletinp/vol2/iss39/1
391
the thumbs and forefingers with the longer side up, was snapped 
in two pieces crosswise and a bean squeezed out of each half. 
A second method consisted of holding the pod between the 
thumbs and forefingers with the thumbs at the shorter curved 
sides, thereby pushing the beans out of the pod.
The yield of green shelled soybeans averaged about y2 
pound of beans to 1 pound of pods. This half pound of beans 
made about 1 to 1% cups. The shelled soybeans required only
10 to 12 minutes for cooking, and the weight and volume 
changed but little during this process.
The beans were cooked without seasoning and scored by 
judges as to color, texture, flavor and freedom from breakage 
of the seed coat. On the basis of these points each variety was 
given a general palatability score. These scores are presented 
in the appendix.
The palatability scores reveal that the vegetable varieties 
differed greatly in desirability. Some had pleasingly rich or 
nutty flavors, others disagreeable, strong flavors, and still others 
were quite flat and tasteless. Some varieties did not have de­
sirable texture or appearance. Furthermore, the superiority of 
the vegetable varieties over the field varieties tested was clear­
ly demonstrated. In the palatability scores, ranging from 0 
(very undesirable) to 10 (perfect), Kanro received a score of
8.8, Jogun 7.9 and Sac 8.0, while the four field varieties, Dun- 
field, Illini, Manchu and Mukden, ranged from a score of 0.8 to
3.8, the highest being that of Dunfield.
As the palatability score was based on the judgments of the 
experimenters', a sizeable error would be expected due to differ­
ences in flavor preference, etc. It was therefore considered ad­
visable to determine the palatability rating given to varieties 
of soybeans recommended by other experiment stations for food 
use.
Of 17 varieties of soybeans chosen by the Illinois Agricultural 
Experiment Station4 for their superior qualities for food use,
11 were tested at the Iowa Agricultural Experiment Station. 
Of these 11 varieties, 10 were vegetable soybean varieties and 
were given an average score of 7.1 in the Iowa tests, indicating 
a very close agreement in classification as to suitability for 
human consumption. The only variety which differed greatly
4 Woodruff, Sybil and Klaas, Helen. A  study of soybean varieties with 
reference to their use as food. 111. Agr. Exp. Sta., Bui. 443. 1938.
11
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in rating in the two states was Illini. This variety was classi­
fied as good in the Illinois tests bnt was found to resemble all 
other field varieties tested at Ames, being inferior in palata- 
bility.
Three varieties of vegetable soybeans, Eatum, Kanum and 
Sonsei, found to be superior for food use by the Wisconsin Ag­
ricultural Experiment Station, were given an average palata- 
bility score of 7.3 when tested in Iowa, indicating a close agree­
ment with the Wisconsin tests.
CANNING TRIALS
Green vegetable soybeans canned experimentally proved to 
be a palatable and desirable food. Storage experiments indica­
ted that a year or less of storage was more desirable than 2 
years from the standpoint of both appearance and palatability 
of the soybeans.
The addition of sugar in canning was found desirable. Soy­
beans to which 1 teaspoon of salt and y% to 1 teaspoon of sugar 
per pint had been added, were scored higher than those con­
taining salt only.
Experiments on the addition of lemon juice and vinegar were 
conducted, but in general, the soybeans canned without the 
addition of either of these acids were judged more palatable 
than those to which acid had been added. Of the two, however,, 
lemon juice was preferable to vinegar.
Precooking for 5 minutes before packing and processing did 
not change the palatability of the canned product.
The soybeans were processed in both water bath equipped 
with a tightly fitting lid and pressure cooker for varying per­
iods of time. In pressure cooking the petcock was closed after 
jets of steam had appeared for 7 minutes. The processing; 
period was calculated from the time the desired pressure was 
attained.
When processed in a hot water bath for 2 to 2% houfs, the- 
spoilage was very high. With an increase in the time of pro­
cessing to 3 hours, the spoilage dropped to less than 1 percent,, 
and when processed for 3y2- hours, there was no spoilage,
For those lots canned in the pressure cooker the spoilage was: 
small. The results indicated that for green vegetable soybeans 
the processing time is similar to that recommended for peas ^
12
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for pints 3 hours in a water bath or 60 minutes at 10 pounds 
pressure in a pressure cooker. For the more mature soybeans, 
80 minutes is recommended.
COOPERATIVE TESTS W ITH  HOME GARDENERS
During the years 1936 to 1939 the Iowa Agricultural Experi­
ment Association furnished interested gardeners throughout 
the state with small packets of seed of the Kanro variety of 
vegetable soybeans. During these years packets of seed were 
sent to a total of 248 gardeners.5 A questionnaire was sent to 
each of these cooperators soliciting their opinion as to the value 
of vegetable soybeans in the home garden.
To the question, “ What was the relative productivity of the 
vegetable soybeans as compared with snap beans?” , 44 percent 
of 57 cooperators, who made the comparison, thought the soy­
beans yielded higher, 28 percent thought they yielded the same, 
and 28 percent thought they yielded less.
To the question, “ What was the relative productivity of the 
vegetable soybeans as compared with lima beans?” , 53 percent 
of 45 cooperators who made the comparison signified the soy­
beans yielded higher, 31 percent signified they yielded the same, 
and 16 percent indicated they yielded less than limas.
To the question, ‘ ‘ After your experience with Kanro, do you 
believe this variety will find a permanent place as a garden 
green vegetable?” , 59 percent of the 59 cooperators answering 
this question stated “ Yes,”  27 percent were doubtful and 14 
percent stated “ No.”
Predominant among the comments in favor of vegetable soy­
beans were remarks as to the drouth resistance and the high 
yielding ability of the soybeans. The faults most commonly 
mentioned were : Rabbits and grasshoppers preferred them to 
many other plants, the beans shattered out when not harvested 
immediately upon maturity, and the shelling of green beans was 
laborious. Many comments were made concerning the distinc­
tive, rich flavor and the nutty texture of the vegetable soybeans.
6 The authors wish to acknowledge the cooperation of J. L. Robinson, Re­
search Associate Professor of Farm Crops and Secretary of the Iowa Agricul­
tural Experiment Association.
13
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APPENDIX
TABLE 1. SUMMARY OF AGRONOMIC DATA AND PALATABILITY SCORES 
OF SOYBEAN VARIETIES TESTED FOR SUITABILITY AS 
HUMAN FOOD AT AMES, IOWA, 1935-1939.
Variety
Date
green
beans
pick­
ed
Date
mature
Height
in
In.
Lodg­
ing!
Seed
qual.#
Seed
mot­
tling^
No. 
beans 
per lb.
Mature 
seed 
yield 
bu. per 
acre
Pay­
ability
score**
Agate (81037)* 8-19 9-6 14.0 4.5 3.7 2046 6.8
Bansei (81031) 8-29 9-17 22.8 2.2 4.3 1.9 1781 21.73 7.3
Chusei (19976) t 9-2 9-27 22.9 4.5 4.0 2.0 1817 12.28 5.3
Eatum (86100) 8-23 9-18 22.0 1.6 4.0 2.4 1699 19.18 7.0
Fuji (81029) 8-28 J0-1 2.2 8.2
Giant Green 8-24 9-9 1.2 7.5
Hakote (81039) 8-27 9-21 22.0 3.5 3.2 1409 5.6
Hiro (86038) 8-25 9-20 21.2 3.3 3.8 1.0 1533 15.16 7.2
Hokkaido (85666) 9-6 10-8 21.5 1.5 2.5 0.9 1325 19.08 6.9
Wington 9-15 10-12 4.2
Imperial (81780) 9-5 10-10 28.0 5.3
9-6 10-7 23.0 1.9 3.0 1.0 1305 19.19 7.9
Kanro (84928) 8-25 9-19 22.0 1.8 4.0 1.7 1600 19.64 8.8
Kanuin (84668-1) 8-26 9-18 23.1 2.0 3.8 2.0 1744 20.80 7.0
Kura (81042) 9-7 10-7 24.2 1.5 3.5 2.7 1645 23.12 3.8
8-31 9-23 21.1 2.8 3.3 2.5 2075 14.70 6.9
Sac (80462) 8-21 9-7 13.4 1.1 3.2 1.1 1486 11.59 8.0
Sato (81041) 9-2 9-24 22.4 2.3 3.5 1.0 1668 17.02 6.5
Shiro (81036) 8-25 9-20 30.0 4.0 2.2 1420 3.8
Sousei (80476) 8-22 9-11 11.5 1.2 3.0 1.1 1572 6.43 8.0
Suru (89128) 9-3 9-12 25.0 1.0 0.7 1345 5.1
Tastee (86019) 9-5 9-19 21.0 3.5 0.3 1555 12.28 5.6
Toku (86129) 8-25 9-17 22.0 4.0 2.2 2043 5. i
Willomi (81044-1) 9-4 10-10 23.0 1.5 3.0 2.7 19.29 6.0
Wolverine
(80490-1) 9-3 10-9 23.0 1.2 6.9
9-8 9-27 37.7 2.5 5.0 1.7 2436 24.13 2.8
mini 9-5 9-26 38.0 3.5 5.0 1.7 2514 24.68 1.8
9-5 9-24 37.3 2.1 4.0 1.7 2283 24.58 0.8
Mukden 9-3 9-25 36.4 1.5 4.5 1.7 2431 26.27 2.8
80460 8-19 9-7 13.9 1.0 3.5 1.1 1656 9.25 6.3
80471 8-20 9-10 18.0 0.8 4.5 2.0 1822 14.05 6.8
80485 8-31 9-22 22.6 2.0 4.0 1.9 1799 13.74 7.2
80488-1-2 9-4 10-10 28.0 3.5
80494 8-26 9-18 1.2 8.8
80831 8-31 9-27 40.0 4.0 0.3 2273 5.8
80841-1 8-31 9-24 23.0 2.0 2.7 2097 5.8
80123 8-26 9-14 22.0 4.8
81024 8-24 9-20 20.4 1.5 2.8 3.5 1707 13.14 8.7
81028 8-25 9-25 23.0 4.5 2.7 2109 4.8
81029-1-1 8-30 9-24 22.9 2.5 3.7 2.7 1359 19.38 5.3
81029-1-2 8-25 9-23 25.9 2.1 4.5 0.9 2021 22.18 4.8
81029-1-3 9-3 9-22 26.9 1.8 4.5 0.7 1908 21.81 2.8
81030 8-29 9-24 22.9 2.2 3.7 1.1 1421 21.56 6.3
81033 8-25 9-8 1.2 / 7.5
81035 8-23 9-26 2.2 9.5
81040 8-22 9-18 27.0 3.0 0.3 1250 3.8
81045 8-25 10-10 28.0 0.8
84608 9-5 9-30 25.7 2.1 3.5 2.7 1712 12.68 5.2
84964 8-24 9-27 2.2 8.8
14
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TABLE 1— (Continued). SUMMARY OF AGRONOMIC DATA AND PALAT ABILITY 
SCORES OF SOYBEAN VARIETIES TESTED FOR SUITABILITY AS 
HUMAN FOOD AT AMES, IOWA, 1935-1939.
Variety
Date
green
beans
pick­
ed
Date
mature
Height
in
In.
Lodg­
ing!
Seed
qual.#
Seed
mot­
tling^
No. 
beans 
per lb.
Mature 
seed 
yield 
bu. per 
acre
Pala-
tability
score**
85873 9-4 10-5 27.0 3.8
85878 9-2 9-25 25.0 3.8 4.0 1.7 1857 14.19 7.0
86008 8-24 9-19 15.6 1.1 3.5 1.4 1384 4.8
86021 8-21 9-12 16.2 1.5 3.7 3.0 1651 13.44 7.3
86022-1 8-24 9-24 21.9 2.3 3.8 2.0 1666 15.75 7.1
86023 9-1 9-27 24.0 2.2 3.0 3.2 1307 6.5
86032 8-21 9-14 21.0 4.0 0.3 1581 3.8
86040 8-19 9-8 13.9 1.0 3.5 1.0 1605 9.66 6.5
86047 8-19 9-12 15.0 1.0 3.5 1.0 1573 9.30 7.5
86103 8-23 9-19 18.7 1.1 4.5 2.0 1549 17.67 7.3
86116 8-28 9-24 27.0 4.5 0.7 2936 6.3
86122 8-25 9-19 21.0 1.1 3.5 2.7 1624 19.08 6.3
86123 8-25 10-5 26.0 5.0 3.7 2124 5.8
86130 8-26 9-20 17.0 5.0 2.7 2138 5.5
86133 8-25 9-14 21.0 4.5 0.3 1581 2.8
86134 8-30 9-23 24.5 1.1 3.3 0.7 1395 16.16 5.3
86136 8-25 10-5 21.0 5.1
86137 10-5 7.0
86137-1 8-22 9-20 22.8 2.4 2.8 2.0 1697 16.94 8.1
86137-1-1 9-2 9-26 25.5 4.1 3.8 0.7 1700 19.24 4.8
86137-1-2 8-29 9-21 23.9 2.0 3.7 1.4 1691 17.50 6.9
86142 8-28 9-22 20.9 0.8 4.5 0.7 1703 21.80 6.2
86151 8-24 9-18 18.5 1.5 3.0 3.5 1788 15.91 7.3
86410 8-18 9-10 13.2 0.8 3.8 0.9 1527 8.34 6.3
86411 8-23 9-17 18.4 1.5 3.5 3.5 1747 15.56 6.3
86416 9-7 10-10 22.0 4.2
86518 8-23 9-14 17.5 2.1 3.0 0.9 1689 12.48 6.3
87529 8-27 9-14 19.9 2.1 4.8 2.7 3146 19.74 5.1
88310 9-5 10-3 29.5 3.1 4.0 2.0 1934 37.84 5.3
88481 8-23 9-18 18.9 1.6 3.0 3.2 1797 16.24 7.8
88808 8-31 10-5 25.0 5.1
88813 9-1 10-5 25.0 5.1
88825 8-25 9-21 24.0 4.0 2.2 1670 6.5
88825-1 8-26 9-19 23.0 1.5 4.0 1.7 20.40 5.8
89009-2 8-26 9-27 31.0 3.5 0.3 2268 6.2
89068 8-20 9-12 26.0 4.0 1.7 2358 7.1
89133 8-27 9-20 22.4 1.5 4.5 1.7 1653 20.34 6.8
89146 8-17 9-6 14.7 0.8 4.0 0.7 1584 6.28 6.1
89162 9-3 9-28 32.0 3.8 3.3 2.2 1691 18.73 4.8
90221 8-24 9-20 23.0 1.6 4.2 1.7 1657 20.29 7.5
92559 8-29 10-5 21.0 3.5 0.2 2133 6.3
92672 8-28 9-28 3.2 7.5
♦Numbers above 80000 refer to U.S. Department of Agriculture, Plant Exploration and 
Introduction numbers.
tDivision of Forage Crops and Diseases accession number.
¿Lodging score on a scale ranging from 0 (perfectly erect) to 5 (badly lodged).
#Seed qual'ty score in a scale ranging from 0 (poor) to 5 (excellent).
^Mottling of seed coat score on a scale ranging from 0 (none) to 5 (much).
**Palatability score on a scale ranging from 0 (very poor) to 10 (excellent).
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